Reagents
OVA-specific IgE (2C6) was purchased from the Abed Seretec China Branch (Shanghai, China).
Magnetic activated cell sorting (MACS) reagents were purchased from Miltenyi Biotec (Auburn, CA, USA). Pyrilamin, cimetidine, ketanserin, RS39604, indomethasin, zileuton, ovalbumin (OVA) was purchased from Sigma Aldrich (Oakville, ON, Canada). Recombinant mast cell protease 6 (mMCP-6), IL-4, IL-2 and IFN-γ, neutralizing anti-TGF- pAb, ELISA kits of IL-4, IL-5, IL-13 and IFN-γ were purchased from R&D Systems (Burlington, ON, Canada). Azasetron, anti-ovalbumin (OVA) anti-body was purchased from Abcam (ab1221; Cambridge, MA). Antibodies of GATA-3 (C-18), Foxp3 (F-9), and , and the mMCP-6 shrine reagent kit were purchased from Santa Cruz Biotec (Santa Cruz, CA). SYBR-Green I PCR master mix was purchased from Applied Biosystems (Streetsville, ON, Canada). Annexin V (FITC, and PE) was purchased from Abcam (MA). Antibodies using for flow cytometry were purchased from BD Bioscience (Mississauga, ON, Canada). The Bcl-6 inhibitor, CID5721353, was purchased from EMD Millipore (Billerica, MA). SB203590 and PD-098,059 were purchased from Alexis Corporation (Nottingham, UK). Endotoxin levels in all reagents were detected using the Limulus assay (Limulus amebocyte lysate QCL 1000, Bio Whittaker, Walkersville, MD, USA). The reagents used in this study contained <0.2U endotoxin/10 μg reagents.
Mice
Eight-to ten-week-old female C57BL/6 (B6), Kit
) and OTII mice were purchased from The Jackson Laboratory (Bar Harbor, ME). Mice were maintained in a pathogen-free environment.
ELISA
The contents of cytokines were evaluated by ELISA with commercial reagent kits following the manufacturer's instructions, or an "in house" ELISA protocol (to assess the levels of mMCP-6).
In the latter, proteins were extracted from the collected cells with our established procedures (Mahmood T, Yang PC. Western blot: technique, theory, and trouble shooting. N Am J Med Sci.
2012 Sep;4(9):429-34). A plate was coated with 0.1ml mMCP-6 (20 µg/ml). To create a standard curve, the mMCP-6 was diluted from 40 g/ml to 0.3125 g/ml diluted in a double-dilution strategy. The plates were incubated at 4 C overnight. The plate was blocked by adding BSA (1%, 0.1ml) to each well and incubated for 1 h. The primary antibody (10-20 ng/ml; 0.1 ml) was added and incubated for 1h at room temperature (the negative control wells were added BSA as an irrelevant protein instead of the primary antibodies). Horseradish peroxidase labeled second antibodies (5-10 ng/ml; 0.1ml) were added to each well and incubated for 1h.
Tetramethyl benzidine (TMB) 0.1 ml was added to each well and incubated for 20 min. In final step 25 μl stop solution (2 M, H 2 SO 4 ) was added to the wells and the absorbance was read at 450 nm wavelength. The OD value of the negative control wells was subtracted from the OD value of each sample well. The results were calculated with the standard curve.
Real-time quantitative RT-PCR (qRT-PCR)
The mRNA levels of Bcl-6, IL-4, GATA-3 and Foxp3 were determined by qRT-PCR. The primers were presented in 
Western blotting
The proteins were extracted and fractioned by SDS-PAGE (Sodium dodecyl sulfate polyacrylamide gel electrophoresis), transferred onto a nitrocellulose membrane. After blocking with 5% skim milk for 1 h at room temperature, the membrane was incubated with the primary antibodies (0.5-1 µg/ml) in TBST (Tris-buffered saline-Tween 20) for 1 h at room temperature and followed by incubation with the secondary antibodies (conjugated with horseradish peroxidase) for 1 h. Washing with TBST was performed after each incubation. The immune blots on the membranes were developed with enhanced chemiluminescence (ECL). The results were recorded with X ray films.
Flow cytometry
For the intracellular staining, cells were fixed with 1% paraformaldehyde (containing 0.1% triton X-100 to increase the cell membrane permeability) for 1 h. After washing, the cells were blocked by 1% BSA for 30 min, and stained with fluorescently labeled antibodies (0.5-1 µg/ml) (or an isotype IgG using as staining control for the matching antibodies) (for detecting CD117, the surface staining approach was employed) for 30 min on ice. In intracellular staining, cells were incubated with permealization reagents for 30 min on ice. At least 100,000 stained cells were analyzed by flow cytometry (FACSCando II, BD Bioscience; San Jose, CA). The dead cells were excluded by set the threshold to 5000 cells. Each sample was analyzed in duplicate.
Activation of the adoptively transferred CD4 + cells in the intestine
CD3 + CD4 + T cells were isolated from OVA-TCR transgenic OTII mice with a commercial reagent kit following the manufacturer's instructions, labelled with CFSE, and injected into the tail veins of W -sh mice (reconstituted with or without BMMCs; the BMMCs were sensitized with or without OVA-specific IgE; 10 7 T cells/mouse). The mice were subsequently challenged with OVA (5 mg/mouse; by gavage-feeding) daily for next 3 days. The mice were sacrificed on day 4. The LPMCs were isolated from the small intestine by Percoll gradient density centrifugation; the cells were analyzed by flow cytometry.
Generation of mouse bone marrow-derived mast cells (BMMCs)
Bone marrow cells from male B6 mice were cultured for up to 10 weeks in 50% enriched medium (RPMI 1640 containing 2 mM L-glutamine, 0.1 mM nonessential amino acids, antibiotics, and 10% fetal calf serum) and 50% WEHI-3 cell conditioned medium as a source of IL-3 (about 10 ng/ml as checked by ELISA). After 3 weeks >98% of the cells were CD117 + FcRI + BMMC when checked by flow cytometry. For cell sensitization, following published procedures (J Immunol. 1995; 154: 5080-92) with modification, 10 6 BMMC/ml cells were exposed to anti-6 ovalbumin (OVA) IgE (500 ng/ml) in culture overnight at 4°C. The mast cells were characterized as presented in Fig.S1 . (Fig.S1 ). The mice were used for further experiments.
Cell culture
Cells were cultured in RPMI1640 medium supplemented with 10% fetal bovine serum, 100 U/ml penicillin, 0.1 mg/ml streptomycin and 2 mM L-glutamine. In the case of assessment of cytokine in the culture supernatant, brefeldin A (60 ng/ml) was added to the culture medium for the last 6 h in flow cytometry experiments. The cell viability was checked by the Trypan blue exclusion assay.
Generation of Tregs in vitro

CD4
+ CD25 -Th0 cells were isolated from the spleen of OTII mice by magnetic cell sorting with a commercial reagent kit following the manufacturer's instructions. The cells were cultured in the presence of OVA (10 µg/ml), DC (DC:T cell = 1:5) and mMCP-6 (10 nM) and IL-2 (2 ng/ml) for 4 days. After washing, the cells were cultured in former conditions for another 4-day period. As 
RNA interference of mMCP6 in mast cells
The mMCP6-null mast cells were generated by treating BMMC with a shRNA of mMCP6 reagent kit following the manufacturer's instructions. The mMCP6 gene knockdown results are presented on the right side. The mMCP6-null mast cells were used for further experiments.
Polarization of Th2 cells
CD3
+ CD4 + CD25 -T cells were isolated from the mouse spleen by MACS; the cells (1x10 6 cells/ml)
were resuspended in complete RPMI 1640 medium and activated with plate-bound 10g/ml anti-CD3 and 2g/ml anti-CD28. For Th2 cell differentiation, 10 ng/ml rIL-4 and 10g/ml anti-IL-8 12 were added to the culture medium in the presence of 10 ng/ml of rIL-2. On day 3, the cells were collected for further experiments.
Immunohistochemistry
The jejunal segments were excised from the experimental mice. Cryosections were prepared and fixed with cold acetone for 20 min. The sections were blocked with 1% bovine serum albumin (BSA) for 30 min. Primary antibodies (0.5-1 µg/ml) were added to the sections and incubated overnight at 4°C. The fluorescence labeling secondary antibodies were added then and incubated at room temperature for 1h. Washing with phosphate buffered saline (PBS) was performed between steps. The sections were mounted with cover slips and observed under a confocal microscope.
Statistical analysis
Data are presented as the mean ± standard deviation, or percentage, from at least three separate experiments. Data were evaluated by one-way analysis of variance (anova). Post-hoc comparisons were made with Bonferroni's test. A value of p < 0·05 was considered significant. 
